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Description

Technical Field

[0001] Embodiments described herein generally relate
to a power reserve margin trading system and a power
reserve margin trading method.

Background Art

[0002] In recent years, a move to reduce greenhouse
gases has been accelerated in not only the manufactur-
ing sector but also the civilian sector, and it has been
demanded to further save energy in energy-consuming
facilities such as buildings or factories.
[0003] Developing countries, however, cannot avoid
increase in power consumption with their economic
growth, whereas developed countries are also expected
to increase power consumption with the spread of electric
vehicles and the like.
[0004] Moreover, there are clean energy sources, i.e.,
renewable energy power generation, such as wind power
generation, that emits no greenhouse gases in power
generation and nuclear power generation that emits only
a small amount of greenhouse gases in power genera-
tion. These clean energy sources are expected to in-
crease in the future by occupying a larger share in the
total power supply.
[0005] From a standpoint of the power supply side, one
of characteristics of power system is that the power sys-
tem cannot be stably operated unless a power consump-
tion amount (demand) and a power generation amount
(supply) always coincide with each other. In other words,
a balance between the supply and demand should al-
ways be maintained.
[0006] Accordingly, it is necessary to strengthen elec-
tric power facilities to cover a peak of power consumption
and to secure a larger reserve margin (a reserve margin
for supply-demand adjustment). The significance of the
reserve margin will be described by using a standby gen-
erator as one form of securing the reserve margin.
[0007] The standby generator is a generator supposed
not to be started up in the first place according to a gen-
erator operation plan made based on a predicted value
of a power demand. In other words, the standby gener-
ator is a generator supposed to generate no power based
on the initial plan but to start generation in the case where
a generator operating according to the plan has a failure
or where the power demand increases beyond the value
predicted in the planning, for example. That is, the re-
serve margin means power (a capacity) to compensate
for a power supply shortage if the shortage occurs.
[0008] As understood by the role of the standby gen-
erator, the reserve margin is essential for stable opera-
tion of the power system. Although an entity responsible
for securing the reserve margin is different depending on
the configuration of the power system, approximately
10% of the power demand (= an amount of supply) is

normally secured as the reserve margin. The proportion
of the necessary reserve margin is expected to increase
in the future along with an increase in the power supply
share of wind power generation and the like, which are
highly variable in power generation amount.
[0009] However, the standby generator is an idle facil-
ity because it does not generate power when the supply
and demand are balanced in accordance with the gen-
erator operation plan. For this reason, there is no strong
incentive for power producers to own the standby gen-
erator. This tendency may be even more conspicuous in
the developing countries where the power consumption
increases year by year and the power producer is re-
quired to preferentially meet the actual power demand.
[0010] Meanwhile, in a power generation plan, gener-
ators having high operation efficiency and low generation
costs are preferentially operated. Accordingly, an aging
generator with low efficiency and low reliability tends to
be assigned as the standby generator.
[0011] Under these circumstances, it is presumably
difficult even in a developed country to secure the stand-
by generators which can cover the increasing reserve
margin while satisfying both of the quantity and quality
perspectives. Moreover, an environmental load for main-
taining the idle facility for stand-by is nonnegligible from
a social standpoint.
[0012] Another form expected for securing the most
economical reserve margin with a low environmental load
is to secure a demand response capacity.
[0013] The demand response is a scheme of reducing
the power demand instead of increasing the power gen-
eration amount in order to balance the supply and de-
mand. Securing the capacity to reduce the power de-
mand (the demand response capacity) when needed can
contribute as the reserve margin to the stable operation
of the power system.
[0014] There have been proposed demand response
methods such as: (1) a method in which a customer is
encouraged to reduce a power demand with an extra
charge added to a power price depending on a supply
and demand balance, (2) a method in which a power
supplier requests a customer to reduce a power demand
and the customer responds to the request by stating
whether or not to reduce the demand, (3) a method in
which a supplier requests a customer to offer a right to
stop power consuming equipment for reducing a power
demand, and (4) a method in which a customer is pro-
vided with a target power consumption amount obtained
by subtracting a reduction amount, which is at a fixed
ratio of a predicted power consumption amount, from the
predicted power consumption amount.
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PTL 1: JP 2002-369380 A
PTL 2: JP 4131905 B
PTL 3: JP 2010-119269 A
PTL 4: JP 3564605 B

[0016] EP 2 226 754 A1 discloses an energy manage-
ment system which predicts power consumption of users
and distributes power accordingly.

Summary of Invention

Technical Problem

[0017] However, even when the above-described de-
mand response methods are applied, the methods (1) to
(3) may fail to secure the reserve margin properly be-
cause a power demand amount without any reduction
itself is so uncertain that the reduction amount is also
uncertain.
[0018] On the other hand, in the method (4), a reserve
margin trade broker predicts the power demand amount
before reduction and calculates the demand amount after
reduction. Accordingly, this method can secure a definite
reserve margin to some extent. However, it is difficult to
enhance prediction accuracy because the power de-
mand amount is predicted by the reserve margin trade
broker instead of the customer.
[0019] The present invention has been made in view
of the above-described circumstances. An object of the
present invention is to provide a power reserve margin
trading system and a power reserve margin trading meth-
od, which are capable of enhancing prediction accuracy
of a power demand amount and properly securing a re-
serve margin.

Solution to Problem

[0020] To attain the object, a power reserve margin
trading system according to an embodiment of the
present invention is provided according to claim 1. It com-
prises a reserve margin trading unit, a customer rank
determination unit (a determination unit), and a trading
consideration distribution unit. The reserve margin trad-
ing unit acquires a power reducible amount of a customer,
trades the reducible amount as a reserve margin for de-
mand adjustment, and acquires a consideration. The
customer rank determination unit (the determination unit)
determines a rank of each customer by giving a higher
rank to a customer having a smaller difference between
a predicted power demand amount and a power con-
sumption amount. The trading consideration distribution
unit distributes a consideration to customers in such a
manner that a customer having a higher rank receives a
larger proportion of the consideration when a power re-
duction request is not transmitted, and in such a manner
that a customer having a higher rank and achieving a
larger estimated reduction amount after a reduction re-
quest amount is notified in response to a transmitted pow-

er reduction request receives a larger proportion of the
consideration when the power reduction request is trans-
mitted.

Brief Description of Drawings

[0021]

Fig. 1 is a block diagram showing a configuration of
a power demand adjustment reserve margin trading
system (hereinafter referred to as a trading system)
according to a certain embodiment.
Fig. 2 is a flowchart showing an operation of a re-
serve margin trading broker terminal in the trading
system according to the embodiment.
Fig. 3 is an explanatory diagram of a reduction level
used when inputting a power reducible amount in
the trading system according to the embodiment.
Fig. 4(a) is a graph showing a case of adjusting a
predicted power consumption amount in a biased
manner by using the trading system according to the
embodiment and Fig. 4(b) is a graph showing a case
of adjusting the predicted power consumption
amount so as to maintain a power consumption
amount at the time of issuance of a reduction request
by using the trading system according to the embod-
iment.

Brief Description of Embodiments

[0022] A power demand adjustment reserve margin
trading system according to an embodiment of the
present invention will be described below. In the following
embodiment, a system for trading a power reducible
amount in the future is assumed to be constructed in
advance and this trading is assumed to be handled by a
reserve margin trading broker. In the system, a power
reducible amount in the future is indicated by a customer
as a demand adjustment reserve margin. The power re-
ducible amount is traded in exchange for a consideration
either with a power system operator or through a power
market.

(A configuration of a power reserve margin trading sys-
tem according to an embodiment)

[0023] A configuration of a power reserve margin trad-
ing system according to an embodiment will be described
with reference to Fig. 1.
[0024] A power reserve margin trading system 1 ac-
cording to the present embodiment includes a customer
terminal 10 operated by each customer who uses electric
power, a power management device 20 configured to
manage electric power of each customer in response to
the customer terminal, and a reserve margin trading bro-
ker terminal (hereinafter referred to as a broker terminal)
30 operated by a broker who trades a power reserve
margin. The customer terminal 10 and the power man-

3 4 



EP 2 665 149 B1

4

5

10

15

20

25

30

35

40

45

50

55

agement device 20 are connected to the broker terminal
30. Note that Fig. 1 shows a case of providing one cus-
tomer terminal 10 and one power management device
20 for the convenience of description. However, there
are numerous customer terminals 10 and the power man-
agement devices 20 corresponding thereto are actually
connected to the reserve margin trading broker terminal
30.
[0025] The customer terminal 10 includes an input unit
101 configured to input a predicted power demand
amount and a power reducible amount for a predeter-
mined period in the future by an operation of a customer,
a communication unit 102 configured to transmit the pre-
dicted power demand amount and the power reducible
amount inputted by using the input unit 101 to the broker
terminal 30, and a display unit 103 configured to display
a reduction request amount transmitted from the broker
terminal 30.
[0026] The power management device 20 includes a
power consumption measurement unit 201 configured to
measure a power consumption amount used by the cus-
tomer who operates the customer terminal 10, and a com-
munication unit 202 configured to transmit the power con-
sumption amount measured by the power consumption
measurement unit 201 to the broker terminal 30.
[0027] The broker terminal 30 includes a predicted
amount/reducible amount acquisition unit (hereinafter re-
ferred to as a first acquisition unit) 301, a customer infor-
mation accumulation unit 302, a reducible amount ad-
justment unit 303, a total reducible amount calculation
unit 304, a reserve margin trading unit 305, a power con-
sumption amount acquisition unit (hereinafter referred to
as a second acquisition unit) 306, a customer rank de-
termination unit (hereinafter referred to as a determina-
tion unit) 307, a trading consideration distribution unit
308, a reduction request notification unit (hereinafter re-
ferred to as a notification unit) 309, and an estimated
reduction amount calculation unit 310.
[0028] The first acquisition unit 301 acquires the pre-
dicted power demand amount and the power reducible
amount of each customer transmitted from the customer
terminal 10.
[0029] The customer information accumulation unit
302 accumulates the predicted power demand amount
and the power reducible amount acquired by the first ac-
quisition unit 301 and a power consumption amount ac-
quired by the second acquisition unit 306 to be described
later.
[0030] The reducible amount adjustment unit 303 eval-
uates, for each customer, the a risk predicted as unable
to be reduced out of the acquired power reducible
amount, and adjusts the power reducible amount ac-
quired by the first acquisition unit 301 based on this eval-
uation.
[0031] The total reducible amount calculation unit 304
calculates a total value of the power reducible amounts
transmitted from the respective customer terminals 10.
[0032] The reserve margin trading unit 305 trades the

total value of the power reducible amounts calculated by
the total reducible amount calculation unit 304 as a de-
mand adjustment reserve margin either with a power sys-
tem operator or through a power market, and thereby
acquires a consideration.
[0033] The second acquisition unit 306 acquires the
power consumption amount transmitted from the power
management device 20.
[0034] The determination unit 307 calculates, for each
customer, a difference between the predicted power de-
mand amount accumulated in the customer information
accumulation unit 302 and the power consumption
amount for the corresponding period acquired by the sec-
ond acquisition unit 306, and determines ranks of the
respective customers by giving a higher rank to a cus-
tomer having a smaller difference as a good customer.
[0035] The trading consideration distribution unit 308
distributes the consideration acquired through the trading
by the reserve margin trading unit 305 to customers in
such a manner that a customer determined as a higher
rank by the determination unit 307 receives a larger pro-
portion of the consideration when a power reduction re-
quest is not transmitted from a power company. Mean-
while, when the power reduction request is transmitted
from the power company, the trading consideration dis-
tribution unit 308 distributes the consideration acquired
through the trading by the reserve margin trading unit
305 to customers in such a manner that a customer de-
termined as a higher rank by the determination unit 307
and achieving a larger estimated reduction amount cal-
culated by the estimated reduction amount calculation
unit 310 to be described later receives a larger portion
of the consideration.
[0036] The reduction request notification unit 309 de-
termines a power reduction request amount to each cus-
tomer based on the power reducible amount accumulat-
ed in the customer information accumulation unit 302
when the power reduction request is transmitted from the
power company, and transmits the power reduction re-
quest amount to the customer terminal 10 of each cus-
tomer as notification.
[0037] The estimated reduction amount calculation
unit 310 calculates an estimated reduction amount rep-
resenting an estimated value of a power consumption
reduction amount by each customer by using the predict-
ed power demand amount accumulated in the customer
information accumulation unit 302 and the power con-
sumption amount after notifying the power reduction re-
quest amount from the reduction request notification unit
309 to each customer terminal 10.

(An operation of the power reserve margin trading system 
according to the embodiment)

[0038] An operation of the power reserve margin trad-
ing system (hereinafter referred to as a trading system)
1 according to the present embodiment will now be de-
scribed. Fig. 2 is a flowchart showing an operation of
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processing executed by the broker terminal 30 when the
trading system 1 is in operation.
[0039] When the trading system 1 is operated, a power
consumption amount of an equipment load used by the
customer terminal 10, which is measured at an interval
of a predetermined time period by the power consump-
tion measurement unit 201 of the power management
device 20, is transmitted to the broker terminal 30 through
the communication unit 202. Then, this power consump-
tion amount is acquired by the second acquisition unit
306 of the broker terminal 30 and accumulated in the
customer information accumulation unit 302 (step S1).
[0040] Meanwhile, by the operation of the customer
using the trading system 1, the predicted power demand
amount and the power reducible amount for the prede-
termined period in the future preset for each customer
terminal 10 are inputted to the input unit 101 of each
customer terminal 10.
[0041] The period for the predicted power demand
amount and the power reducible amount inputted is for
the next day, for the next week, or for the next month, for
example. Meanwhile, the predicted power demand
amount and the power reducible amount are inputted as
a result of each customer’s estimation using data of the
power consumption in the past accumulated in the cus-
tomer terminal 10, for example.
[0042] This predicted power demand amount can be
inputted by use of an integrated quantity of a predicted
power demand amount for one of certain unit periods into
which the predetermined period is sub-divided, such as
a predicted power demand amount on the hourly basis.
Each customer can use a different unit period so that the
broad customers who apply a variety of prediction means
can use the trading system 1.
[0043] Meanwhile, this power reducible amount may
be inputted by designating either or both of a reduction
level and power-reducible time information, the reduction
level set for each customer in advance by selecting one
of reduction levels corresponding to a plurality of power
reducible amounts as shown in Fig. 3. By designating
these pieces of information, it is possible to easily predict
the power reducible amount in conformity to a power con-
sumption pattern of a load used by the customer.
[0044] The predicted power demand amount and the
power reducible amount inputted to the input unit 101 are
transmitted from the transmission unit 102 to the broker
terminal 30.
[0045] In the broker terminal 30, the predicted power
demand amount and the power reducible amount trans-
mitted from the customer terminal 10 are acquired by the
first acquisition unit 301 and are accumulated in the cus-
tomer information accumulation unit 302 (step S2).
[0046] Next, the reducible amount adjustment unit 303
evaluates the risk predicted as an amount not reducible
in the acquired power reducible amount based on actual
amounts of reduction in the past of each customer accu-
mulated in the customer information accumulation unit
302, and adjusts the power reducible amount to a value

after removing this risk (step S3).
[0047] Alternatively, the reducible amount adjustment
unit 303 may perform processing for averaging the power
reducible amount in a time direction when the acquired
power reducible amount is specified by the reduction lev-
el and power-reducible time information.
[0048] Next, the total reducible amount calculation unit
304 judges whether or not a preset trading period for
trading a predetermined power reserve margin, such as
a period of several months or one year has elapsed (step
S4). Upon determination that this trading period has
elapsed ("YES" in step S4), a total value of the power
reducible amounts for the trading period transmitted from
the respective customer terminals 10 is calculated (step
S5).
[0049] Then, the reserve margin trading unit 305 trades
the total value of the power reducible amounts calculated
by the total reducible amount calculation unit 304 as the
demand adjustment reserve margin either with the power
system operator or through the power market and there-
by acquires the consideration (step S6).
[0050] When this trading takes place, the power re-
serve margin can be adjusted to reduce the predicted
power consumption amount indicated with a dotted line
in Fig. 4(a) by biasing down a total power consumption
amount indicated with a solid line in Fig. 4(a). Alterna-
tively, the reserve margin can be adjusted to reduce the
predicted power consumption amount by maintaining it
at a level of the power consumption amount at the time
of issuance of the reduction request as shown in Fig.
4(b). By adjusting the predicted power consumption
amount as described above, it is possible to obtain an
effect equivalent to starting a standby generator or an
effect to mitigate an increase in the power load to the
entire load system in preparation for a time zone where
the load reaches the peak. Moreover, by adjusting the
power reserve margin as described above, it is possible
to deal with a power reduction request unpredictable in
when to begin and when to end.
[0051] Here, the power consumption amount acquired
by the second acquisition unit 306 and accumulated in
the customer information accumulation unit 302 is sup-
posed to coincide with a predicted power demand
amount that is acquired in advance. However, the power
is not consumed as predicted in reality and there is a
difference therebetween.
[0052] Accordingly, the difference between the predict-
ed power demand amount accumulated in the customer
information accumulation unit 302 and the actual power
consumption amount in the corresponding period ac-
quired by the second acquisition unit 306 is calculated
for each customer, and the ranks of the respective cus-
tomers are determined in such a manner as to provide a
customer having a smaller difference with a higher rank
as a good customer (step S7).
[0053] Next, the broker terminal 30 judges whether or
not the power reduction request from the power company
is received during this trading period (step S8).
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[0054] As a result of the judgment, when the power
reduction request is not received ("NO" in step S8), the
trading consideration distribution unit 308 distributes the
consideration acquired through the trading by the reserve
margin trading unit 305 to customers in such a manner
that a customer determined as a higher rank by the de-
termination unit 307 receives a larger proportion (step
S9).
[0055] This consideration is distributed to the relevant
customers by return in the form of a power charge, and
by granting points or awards eligible for enjoying certain
services, for example. Information on the distributed con-
sideration or the estimated reduction amount is transmit-
ted to the customer terminal 10 and is displayed on the
display unit 103, thereby being notified to the customer.
[0056] On the other hand, when a judgment is made
that the power reduction request is received from the
power company in step S8 ("YES" in step S8), the reduc-
tion request notification unit 309 determines the reduction
request amount of each customer based on the power
reducible amount accumulated in the customer informa-
tion accumulation unit 302. The reduction request
amount thus determined is transmitted to the customer
terminal 10 of each customer as notification (step S10).
[0057] The customer terminal 10 of each customer re-
ceives the reduction request amount transmitted from
the broker terminal 30 through the communication termi-
nal 102 and displays the reduction request amount on
the display unit 103. Hence the information is offered to
the customer. The customer confirms the information on
the reduction request amount displayed thereon and
seeks to reduce the power consumption amount.
[0058] Next, the estimated reduction amount calcula-
tion unit 309 acquires the power reducible amount and
the actual power consumption amount during a period
when the reduction is executed by the customer from the
customer information accumulation unit 302. An estimat-
ed reduction amount representing an estimated value of
the power consumption reduction amount of each cus-
tomer is calculated by using this predicted power demand
amount and the power consumption amount (step S11).
[0059] Here, if a judgment is made that the estimated
reduction amount calculated by the estimated reduction
amount calculation unit 310 is not enough, then it is also
possible to generate an additional reduction request
amount and to transmit this information to the customer
terminal 10 of each customer.
[0060] Meanwhile, if this estimated power reduction
amount is different by a prescribed amount or above, or
significantly smaller than the reducible amount acquired
in advance, for example, then it is also possible to exe-
cute processing for downgrading the rank of the customer
or for imposing a penalty such as collecting an additional
charge from the customer. In this way, it is possible to
promote the customer to declare the reducible amount
honestly.
[0061] Next, the trading consideration distribution unit
308 distributes the consideration acquired as a result of

the trading by the reserve margin trading unit 305 in such
a manner that the customer determined as the higher
rank by the determination unit 307 and achieving a larger
estimated reduction amount calculated by the estimated
reduction amount calculation unit 310 receives a larger
proportion (step S9). The information on the distributed
consideration or the estimated reduction amount is trans-
mitted to the customer terminal 10 and is displayed on
the display unit 103. Hence the information is notified to
the customer.
[0062] According to the above-described embodiment,
the predicted amounts of power demand are collected
from the broad customers who apply a variety of predic-
tion means. Moreover, an incentive for promoting the
customer to offer an accurate predicted power demand
amount is provided by fairly distributing the consideration
accrued by the trading based on the predicted amounts
of the power demand. Hence it is possible to secure the
reserve margin appropriately.
[0063] The above-described embodiment is based on
the case where the customer inputs the predicted power
demand amount and the power reducible amount by use
of the customer terminal 10 so that the broker terminal
30 can acquire these data. However, the present inven-
tion is not limited to this configuration. For example, re-
garding a customer accumulating none of data for esti-
mating the predicted power demand amount or the power
reducible amount, it is possible to allow the broker termi-
nal 30 to use any of a constant fixed amount specified in
the adhesive terms and conditions or the like, a fixed
amount patterned to vary in time-dependent manner, and
a calculated amount based on a predetermined formula,
as the predicted power demand amount or the power
reducible amount. By setting as described above, a
smaller building, a standard home or the like who does
not manage amounts of power consumption in the past
can also use this system as the customer.
[0064] Meanwhile, a function for estimating the pre-
dicted power demand amount or the power reducible
amount for each customer by analyzing the accumulated
power consumption amount may be embedded in the
broker terminal 30 so as to offer a service to provide the
customer with the predicted power demand amount or
the power reducible amount by use of this function. By
offering this service, it is possible to support a customer
who wishes to obtain a higher rank without a lot of work
or a customer who has poor skills for prediction.
[0065] Meanwhile, the embodiment has described the
case where the customer reduces the power consump-
tion amount according to the reduction request notified
from the reduction request notification unit 309 of the
broker terminal 30. Instead, it is also possible to embed
a function for directly controlling power load equipment
of the customer on the broker terminal 30 and to adjust
operation of the power load equipment of the customer
according to the reduction request by using this function.
Alternatively, it is also possible to connect power gener-
ation equipment, power load equipment, power accumu-
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lation equipment, and the like owned by the reserve mar-
gin trading broker to the broker terminal 30 and thereby
to control the respective equipment so as to be able to
reduce the calculated reduction request amount.
[0066] Meanwhile, it is also possible to cause the in-
formation notified to the customer after execution of the
above-described trading of the predicted power demand
amount and distribution of the consideration to include
information on the estimated reduction amount calculat-
ed by the estimated reduction amount calculation unit,
and a greenhouse gas reduction amount such as a CO2
reduction amount calculated by using this reduction
amount based on a unit cost of CO2 of the power as
information concerning an environmental load reduction
effect. In this way, it is possible to promote an environ-
mental-oriented behavior of the customer and to deal with
restriction of carbon dioxide emission rights anticipated
in the future.
[0067] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the invention as defined by the scope of the
accompanying claims.

Claims

1. A power reserve margin trading system comprising:

a first acquisition unit configured to acquire a
predicted power demand amount and a power
reducible amount for a predetermined period in
the future for each customer;
a reserve margin trading unit configured to trade
the power reducible amount of the customer ac-
quired by the first acquisition unit as a reserve
margin for demand adjustment and thereby to
acquire a consideration;
a second acquisition unit configured to acquire
a power consumption amount for each custom-
er;
a determination unit configured to calculate, for
each customer, a difference between the pre-
dicted power demand amount acquired by the
first acquisition unit and the power consumption
amount for the predetermined period acquired
by the second acquisition unit, and to determine
a rank of each customer by giving a higher rank
to a customer having a smaller value of the cal-
culated difference;
a notification unit configured to determine a re-
duction request amount for each customer
based on the power reducible amount acquired
by the first acquisition unit and to transmit the
reduction request amount to the customer as
notification when a power reduction request is
sent;
an estimated reduction amount calculation unit

configured to calculate, for each customer, an
estimated reduction amount being an estimated
reduction amount of power consumption by use
of the predicted power demand amount ac-
quired by the first acquisition unit and a power
consumption amount after the reduction request
amount transmission calculated by using the
power consumption amount acquired by the
second acquisition unit; and
a trading consideration distribution unit config-
ured to distribute a consideration acquired by
the reserve margin trading unit into customers
in such a manner that a customer determined
as a higher rank by the determination unit re-
ceives a larger proportion of the consideration
when a power reduction request is not transmit-
ted, and in such a manner that a customer de-
termined as a higher rank by the determination
unit and achieving a larger estimated reduction
amount calculated by the estimated reduction
amount calculation unit receives a larger pro-
portion of the consideration when the power re-
duction request is transmitted.

2. The power reserve margin trading system according
to claim 1, wherein
the predicted power demand amount acquired by
the first acquisition unit is information inputted by use
of an integrated quantity of the predicted power de-
mand amount in one of certain unit periods into which
the predetermined period is sub-divided.

3. The power reserve margin trading system according
to any one of claims 1 and 2, wherein
the power reducible amount acquired by the first ac-
quisition unit is information inputted by designating
either or both of a reduction level and power-reduc-
ible time information, the reduction level set for each
customer in advance by selecting one of reduction
levels corresponding to a plurality of power reducible
amounts.

4. The power reserve margin trading system according
to any one of claims 1 to 3, wherein
the predicted power demand amount and the power
reducible amount acquired by the first acquisition
unit are each indicated by using any of a constant
fixed amount set for each customer, a fixed amount
patterned to vary in time-dependent manner, and a
calculated amount based on a predetermined formu-
la.

5. The power reserve margin trading system according
to any one of claims 1 to 4, further comprising:

a customer information accumulation unit con-
figured to accumulate the power consumption
amounts acquired by the second acquisition
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unit;
a customer information estimation unit config-
ured to estimate any of the predicted power de-
mand amount and the power reducible amount
by analyzing the power consumption amounts
accumulated in the customer information accu-
mulation unit.

6. The power reserve margin trading system according
to any one of claims 1 to 5, wherein
when the estimated reduction amount calculated for
a customer is different from the reducible amount
acquired by the first acquisition unit by an amount
equal to or above a predetermined value, the esti-
mated reduction amount calculation unit executes
any of processing for lowering the rank of the cus-
tomer and processing for collecting an additional
charge.

7. The power reserve margin trading system according
to any one of claims 1 to 6, further comprising:

a customer equipment control unit configured to
control operation of power load equipment of the
customer according to the reduction request
amount determined by the notification unit.

8. The power reserve margin trading system according
to any one of claims 1 to 7, further comprising:

a display unit configured to display the estimated
reduction amount calculated by the estimated
reduction amount calculation unit and a green-
house gas reduction amount calculated by using
the estimated reduction amount as notification
to the customer.

9. A power reserve margin trading method performed
in a power reserve margin trading system, the meth-
od comprises:

a predicted amount/reducible amount acquisi-
tion step of acquiring a predicted power demand
amount and a power reducible amount for a pre-
determined period in the future for each custom-
er;
a reserve margin trading step of trading the pow-
er reducible amount of the customer acquired
by the predicted amount/reducible amount ac-
quisition step as a reserve margin for demand
adjustment and thereby of acquiring a consid-
eration;
a power consumption amount acquisition step
configured to acquire a power consumption
amount for each customer;
a customer rank determination step of calculat-
ing, for each customer, a difference between the
predicted power demand amount acquired in the

predicted amount/reducible amount acquisition
step and the power consumption amount for the
predetermined period calculated by using power
consumption value acquired in the power con-
sumption amount acquisition step and of deter-
mining a rank of each customer by giving a high-
er rank to a customer having a smaller value of
the calculated difference;
a reduction request notification step of determin-
ing a reduction request amount for each cus-
tomer based on the power reducible amount ac-
quired in the predicted amount/reducible
amount acquisition step and of transmitting the
reduction request amount to the customer as
notification when a power reduction request is
sent;
an estimated reduction amount calculation step
of calculating, for each customer, an estimated
reduction amount being an estimated reduction
amount of a power consumption by use of the
predicted power demand amount acquired in the
predicted amount/reducible amount acquisition
step and a power consumption amount after the
reduction request amount transmission calcu-
lated by using the power consumption amount
acquired in the power consumption amount ac-
quisition step; and
a trading consideration distribution step of dis-
tributing a consideration acquired in the reserve
margin trading step into customers in such a
manner that a customer determined as a higher
rank in the customer rank determination step re-
ceives a larger proportion of the consideration
when a power reduction request is not transmit-
ted, and in such a manner that a customer de-
termined as a higher rank in the customer rank
determination step and achieving a larger esti-
mated reduction amount calculated in the esti-
mated reduction amount calculation step re-
ceives a larger proportion of the consideration
when the power reduction request is transmit-
ted.

Patentansprüche

1. Leistungsreserven-Differenzhandel-System, um-
fassend:

eine erste Erfassungseinheit, die konfiguriert ist,
für jeden Kunden einen vorhergesagten Leis-
tungsbedarfsbetrag und einen leistungsredu-
zierbaren Betrag für eine vorbestimmte Zeit-
spanne in der Zukunft zu erfassen;
eine Reserven-Differenzhandel-Einheit, die
konfiguriert ist, den durch die erste Erfassungs-
einheit erfassten leistungsreduzierbaren Betrag
des Kunden als eine Reserven-Marge für die
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Nachfrageanpassung zu handeln und dafür eine
Gegenleistung zu erhalten;
eine zweite Erfassungseinheit, die konfiguriert
ist, einen Leistungsverbrauchsbetrag für jeden
Kunden zu erfassen;
eine Bestimmungseinheit, die konfiguriert ist, für
jeden Kunden eine Differenz zwischen dem von
der ersten Erfassungseinheit erfassten vorher-
gesagten Leistungsbedarfsbetrag und dem
durch die zweite Erfassungseinheit erfassten
Leistungsverbrauchsbetrag für die vorbestimm-
te Zeitspanne zu berechnen und einen Rang je-
des Kunden zu bestimmen, indem einem Kun-
den, der einen kleineren Wert der berechneten
Differenz hat, ein höherer Rang zugewiesen
wird;
eine Benachrichtigungseinheit, die konfiguriert
ist, einen Reduktionsanforderungsbetrag für je-
den Kunden auf der Basis des durch die erste
Erfassungseinheit erfassten leistungsreduzier-
baren Betrags zu bestimmen und den Redukti-
onsanforderungsbetrag an den Kunden als Be-
nachrichtigung zu senden, wenn eine Leis-
tungsreduktionsanforderung gesendet wird;
eine Berechnungseinheit für den geschätzte
Reduktionsbetrag, die konfiguriert ist, für jeden
Kunden einen geschätzten Reduktionsbetrag
zu berechnen, der ein geschätzter Reduktions-
betrag des Leistungsverbrauchs ist, unter Ver-
wendung des vorhergesagten Leistungsbe-
darfsbetrags, der von der ersten Erfassungsein-
heit erfasst wurde, und eines Leistungsver-
brauchsbetrags nach der Reduktionsanforde-
rungsbetrag-Übertragung, der unter Verwen-
dung des von der zweiten Erfassungseinheit er-
fassten Leistungsverbrauchsbetrags berechnet
wurde; und
eine Handelsgegenleistung-Verteilungseinheit,
die konfiguriert ist, eine von der Reserven-Mar-
ge-Handelseinheit erfasste Gegenleistung der-
art unter Kunden zu verteilen, dass ein Kunde,
der durch die Bestimmungseinheit als Kunde mit
höherem Rang bestimmt wurde, einen größeren
Anteil der Gegenleistung erhält, wenn keine
Leistungsreduktionsanforderung gesendet
wird, und derart, dass ein Kunde, der durch die
Bestimmungseinheit als Kunde mit höherem
Rang bestimmt wurde und der einen größeren
geschätzten Reduktionsbetrag erreicht, der
durch die Berechnungseinheit für den geschätz-
ten Reduktionsbetrag berechnet wurde, einen
größeren Anteil der Gegenleistung erhält, wenn
die Leistungsreduktionsanforderung gesendet
wird.

2. Leistungsreserven-Differenzhandel-System nach
Anspruch 1, wobei
der vorhergesagte Leistungsbedarfsbetrag, der

durch die erste Erfassungseinheit erfasst wird, Infor-
mationen darstellt, die unter Verwendung einer inte-
grierten Größe des vorhergesagten Leistungsbe-
darfsbetrags in einer von bestimmten Einheitszeit-
spannen, in die die vorbestimmte Zeitspanne unter-
teilt ist, eingegeben werden.

3. Leistungsreserven-Differenzhandel-System nach
einem der Ansprüche 1 und 2, wobei
der durch die erste Erfassungseinheit erfasste leis-
tungsreduzierbare Betrag Informationen darstellt,
die durch Festlegung von einem oder beiden von
Reduktionsstufeninformationen oder leistungsredu-
zierbaren Zeitinformationen eingegeben werden,
wobei die Reduktionsstufe für jeden Kunden im Vo-
raus durch Auswählen einer Reduktionsstufe ent-
sprechend einer Vielzahl von leistungsreduzierba-
ren Beträgen festgelegt wird.

4. Leistungsreserven-Differenzhandel-System nach
einem der Ansprüche 1 bis 3, wobei
der vorhergesagte Leistungsbedarfsbetrag und der
durch die erste Erfassungseinheit erfasste leistungs-
reduzierbare Betrag jeweils unter Verwendung eines
für jeden Kunden festgelegten konstanten festen Be-
trags, eines festen Betrags, der strukturiert ist, zeit-
abhängig zu variieren, und eines auf Basis einer vor-
bestimmten Formel berechneten Betrags angege-
ben werden.

5. Leistungsreserven-Differenzhandel-System nach
einem der Ansprüche 1 bis 4, ferner Folgendes um-
fassend:

eine Kundeninformationen-Kumulierungsein-
heit, die konfiguriert ist, die von der zweiten Er-
fassungseinheit erfassten Leistungsver-
brauchsbeträge zu akkumulieren;
eine Kundeninformationen-Schätzeinheit, die
konfiguriert ist, irgendeinen der vorhergesagten
Leistungsbedarfsbeträge und der leistungsre-
duzierbaren Beträge durch Analysieren der
Leistungsverbrauchsbeträge abzuschätzen,
die in der Kundeninformationen-Kumulierungs-
einheit akkumuliert werden.

6. Leistungsreserven-Differenzhandel-System nach
einem der Ansprüche 1 bis 5, wobei,
wenn sich der für einen Kunden berechnete ge-
schätzte Reduktionsbetrag von dem von der ersten
Erfassungseinheit erfassten reduzierbaren Betrag
um einen Betrag gleich oder über einem vorbe-
stimmten Wert unterscheidet, die Berechnungsein-
heit für den geschätzten Reduktionsbetrag eine be-
liebige von einer Verarbeitung zum Verringern des
Rangs des Kunden und Verarbeitung zum Einziehen
einer zusätzlichen Gebühr durchführt.
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7. Leistungsreserven-Differenzhandel-System nach
einem der Ansprüche 1 bis 6, ferner Folgendes um-
fassend:

eine Kundenausrüstungssteuereinheit, die kon-
figuriert ist, den Betrieb der Leistungslastaus-
rüstung des Kunden gemäß dem durch die Be-
nachrichtigungseinheit bestimmten Redukti-
onsanforderungsbetrag zu steuern.

8. Leistungsreserven-Differenzhandel-System nach
einem der Ansprüche 1 bis 7, ferner Folgendes um-
fassend:

eine Anzeigeeinheit, die konfiguriert ist, um den
geschätzten Reduktionsbetrag, der durch die
Berechnungseinheit für den geschätzten Re-
duktionsbetrag berechnet wird, und einen Treib-
hausgasreduktionsbetrag, der unter Verwen-
dung des geschätzten Reduktionsbetrags be-
rechnet wird, als Benachrichtigung an den Kun-
den anzuzeigen.

9. Leistungsreserven-Differenzhandel-Verfahren, das
in einem Leistungsreserven-Differenzhandel-Sys-
tem durchgeführt wird, wobei das Verfahren Folgen-
des umfasst:

einen Schritt zur Erfassung eines vorhergesag-
ten Betrags/reduzierbaren Betrags zur Erfas-
sung eines vorhergesagten Leistungsbedarfs-
betrags und eines leistungsreduzierbaren Be-
trags für eine vorbestimmte Zeitspanne in der
Zukunft für jeden Kunden;
einen Reserven-Differenzhandel-Schritt zum
Handeln des leistungsreduzierbaren Betrags
des Kunden, der im Schritt zur Erfassung eines
vorhergesagten Betrags/reduzierbaren Betrags
erfasst wurde, als eine Reserven-Marge für die
Nachfrageanpassung und Erhalten einer Ge-
genleistung dafür;
einen Leistungsverbrauchbetrag-Erfassungs-
schritt, der konfiguriert ist, einen Leistungsver-
brauchsbetrag für jeden Kunden zu erfassen;
einen Kundenrang-Bestimmungsschritt zum
Berechnen für jeden Kunden einer Differenz
zwischen dem vorhergesagten Leistungsbe-
darfsbetrag, der in dem Schritt zur Erfassung
eines vorhergesagten Betrags/reduzierbaren
Betrags erfasst wurde, und dem Leistungsver-
brauchsbetrag für die vorbestimmte Zeitspan-
ne, der unter Verwendung des Leistungsver-
brauchswerts, der in dem Leistungsverbrauch-
betrag-Erfassungsschritt erfasst wurde, und
zum Bestimmen eines Rangs jedes Kunden, in-
dem einem Kunden, der einen kleineren Wert
der berechneten Differenz hat, ein höherer
Rang zugewiesen wird;

einen Reduktionsanforderung-Benachrichti-
gungsschritt zum Bestimmen eines Reduktions-
anforderungsbetrags für jeden Kunden basie-
rend auf dem leistungsreduzierbaren Betrag,
der in dem Schritt zur Erfassung eines vorher-
gesagten Betrags/reduzierbaren Betrags er-
fasst wurde, und zum Senden des Reduktions-
anforderungsbetrags an den Kunden als Be-
nachrichtigung, wenn eine Leistungsredukti-
onsanforderung gesendet wird;
einen Berechnungsschritt für den geschätzten
Reduktionsbetrag zum Berechnen eines ge-
schätzten Reduktionsbetrags für jeden Kunden,
der einen geschätzten Reduktionsbetrag eines
Leistungsverbrauchs darstellt, unter Verwen-
dung des vorhergesagten Leistungsbedarfsbe-
trags, der in dem Schritt zur Erfassung eines
vorhergesagten Betrags/reduzierbaren Betrags
erfasst wurde, und eines Leistungsverbrauchs-
betrags nach der Reduktionsanforderungsbe-
trag-Übertragung, der unter Verwendung des
Energieverbrauchsbetrag, der in dem Leis-
tungsverbrauchbetrag-Erfassungsschritt er-
fasst wurde, berechnet wurde; und
einen Handelsgegenleistung-Verteilungsschritt
zum Verteilen einer im Reserven-Differenzhan-
del-Schritt erfassten Gegenleistung derart unter
Kunden, dass ein Kunde, der im Kundenrang-
Bestimmungsschritt als Kunde mit höherem
Rang bestimmt wurde, einen größeren Anteil
der Gegenleistung erhält, wenn keine Leis-
tungsreduktionsanforderung gesendet wird,
und derart, dass ein Kunde, der der im Kunden-
rang-Bestimmungsschritt als Kunde mit höhe-
rem Rang bestimmt wurde und der einen grö-
ßeren geschätzten Reduktionsbetrag erreicht,
der im Berechnungsschritt für den geschätzten
Reduktionsbetrag berechnet wurde, einen grö-
ßeren Anteil der Gegenleistung erhält, wenn die
Leistungsreduktionsanforderung gesendet
wird.

Revendications

1. Système de négociation de marge de réserve
d’énergie comprenant :

une première unité d’acquisition configurée de
manière à acquérir une quantité de demande
d’énergie prédite et une quantité réductible
d’énergie pour une période prédéterminée dans
le futur, pour chaque client ;
une unité de négociation de marge de réserve
configurée de manière à négocier la quantité ré-
ductible d’énergie du client acquise par la pre-
mière unité d’acquisition, en tant qu’une marge
de réserve pour un ajustement de demande, et
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par conséquent à acquérir une contrepartie ;
une seconde unité d’acquisition configurée de
manière à acquérir une quantité de consomma-
tion d’énergie pour chaque client ;
une unité de détermination configurée de ma-
nière à calculer, pour chaque client, une diffé-
rence entre la quantité de demande d’énergie
prédite acquise par la première unité d’acquisi-
tion et la quantité de consommation d’énergie
pour la période prédéterminée, acquise par la
seconde unité d’acquisition, et à déterminer un
rang de chaque client en attribuant un rang su-
périeur à un client présentant une valeur moin-
dre de la différence calculée ;
une unité de notification configurée de manière
à déterminer une quantité de demande de ré-
duction pour chaque client sur la base de la
quantité réductible d’énergie acquise par la pre-
mière unité d’acquisition, et à transmettre la
quantité de demande de réduction au client sous
la forme d’une notification, lorsqu’une demande
de réduction d’énergie est envoyée ;
une unité de calcul de quantité de réduction es-
timée configurée de manière à calculer, pour
chaque client, une quantité de réduction esti-
mée, laquelle correspond à une quantité de ré-
duction estimée de consommation d’énergie, en
utilisant la quantité de demande d’énergie pré-
dite acquise par la première unité d’acquisition
et une quantité de consommation d’énergie
après la transmission de quantité de demande
de réduction calculée en utilisant la quantité de
consommation d’énergie acquise par la secon-
de unité d’acquisition ; et
une unité de distribution de contrepartie de né-
gociation configurée de manière à distribuer une
contrepartie acquise par l’unité de négociation
de marge de réserve, à des clients, de telle sorte
qu’un client déterminé comme étant de rang su-
périeur par l’unité de détermination reçoit une
plus grande proportion de la contrepartie lors-
qu’une demande de réduction d’énergie n’est
pas transmise, et de telle sorte qu’un client dé-
terminé comme étant de rang supérieur par l’uni-
té de détermination, et atteignant une quantité
de réduction estimée plus élevée calculée par
l’unité de calcul de quantité de réduction esti-
mée, reçoit une plus grande proportion de la
contrepartie lorsque la demande de réduction
de puissance est transmise.

2. Système de négociation de marge de réserve
d’énergie selon la revendication 1, dans lequel :

la quantité de demande d’énergie prédite acqui-
se par la première unité d’acquisition corres-
pond à des informations entrées en utilisant une
quantité intégrée de la quantité de demande

d’énergie prédite au cours de l’une parmi certai-
nes périodes unitaires en lesquelles la période
prédéterminée est subdivisée.

3. Système de négociation de marge de réserve
d’énergie selon l’une quelconque des revendications
1 et 2, dans lequel :

la quantité réductible d’énergie acquise par la
première unité d’acquisition correspond à des
informations entrées en désignant l’un ou l’autre
ou les deux éléments parmi un niveau de réduc-
tion et des informations temporelles de quantité
réductible d’énergie, le niveau de réduction
étant défini à l’avance pour chaque client en sé-
lectionnant l’un parmi des niveaux de réduction
correspondant à une pluralité de quantités ré-
ductibles d’énergie.

4. Système de négociation de marge de réserve
d’énergie selon l’une quelconque des revendications
1 à 3, dans lequel :

la quantité de demande d’énergie prédite et la
quantité réductible d’énergie acquises par la
première unité d’acquisition sont chacune indi-
quées en utilisant l’une quelconque parmi une
quantité fixe constante définie pour chaque
client, une quantité fixe modélisée de manière
à varier de façon dépendante du temps, et une
quantité calculée sur la base d’une formule pré-
déterminée.

5. Système de négociation de marge de réserve
d’énergie selon l’une quelconque des revendications
1 à 4, comprenant en outre :

une unité d’accumulation d’informations de
client configurée de manière à accumuler les
quantités de consommation d’énergie acquises
par la seconde unité d’acquisition ;
une unité d’estimation d’informations de client
configurée de manière à estimer l’une quelcon-
que parmi la quantité de demande d’énergie pré-
dite et la quantité réductible d’énergie en analy-
sant les quantités de consommation d’énergie
accumulées dans l’unité d’accumulation d’infor-
mations de client.

6. Système de négociation de marge de réserve
d’énergie selon l’une quelconque des revendications
1 à 5, dans lequel :

lorsque la quantité de réduction estimée calcu-
lée pour un client est différente de la quantité
réductible acquise par la première unité d’acqui-
sition, d’une quantité égale ou supérieure à une
valeur prédéterminée, l’unité de calcul de quan-
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tité de réduction estimée exécute l’un quelcon-
que parmi un traitement destiné à abaisser le
rang du client et un traitement destiné à collecter
une charge supplémentaire.

7. Système de négociation de marge de réserve
d’énergie selon l’une quelconque des revendications
1 à 6, comprenant en outre :

une unité de commande d’équipement de client
configurée de manière à commander le fonc-
tionnement d’un équipement de charge d’éner-
gie du client selon la quantité de demande de
réduction déterminée par l’unité de notification.

8. Système de négociation de marge de réserve
d’énergie selon l’une quelconque des revendications
1 à 7, comprenant en outre :

une unité d’affichage configurée de manière à
afficher la quantité de réduction estimée calcu-
lée par l’unité de calcul de quantité de réduction
estimée et une quantité de réduction de gaz à
effet de serre calculée en utilisant la quantité de
réduction estimée, sous la forme d’une notifica-
tion au client.

9. Procédé de négociation de marge de réserve d’éner-
gie mis en oeuvre dans un système de négociation
de marge de réserve d’énergie, dans lequel le pro-
cédé comprend :

une étape d’acquisition de quantité prédite /
quantité réductible consistant à acquérir une
quantité de demande d’énergie prédite et une
quantité réductible d’énergie pour une période
prédéterminée dans le futur, pour chaque
client ;
une étape de négociation de marge de réserve
consistant à négocier la quantité réductible
d’énergie du client, acquise à l’étape d’acquisi-
tion de quantité prédite / quantité réductible, en
tant qu’une marge de réserve pour un ajuste-
ment de demande, et, par conséquent, à acqué-
rir une contrepartie ;
une étape d’acquisition de quantité de consom-
mation d’énergie consistant à acquérir une
quantité de consommation d’énergie pour cha-
que client ;
une étape de détermination de rang de client
consistant à calculer, pour chaque client, une
différence entre la quantité de demande d’éner-
gie prédite acquise à l’étape d’acquisition de
quantité prédite / quantité réductible et la quan-
tité de consommation d’énergie pour la période
prédéterminée, calculée en utilisant la valeur de
consommation d’énergie acquise à l’étape d’ac-
quisition de quantité de consommation d’éner-

gie, et à déterminer un rang de chaque client,
en attribuant un rang plus élevé à un client pré-
sentant une valeur moindre de la différence
calculée ;
une étape de notification de demande de réduc-
tion consistant à déterminer une quantité de de-
mande de réduction pour chaque client, sur la
base de la quantité réductible d’énergie acquise
à l’étape d’acquisition de quantité prédite / quan-
tité réductible, et à transmettre la quantité de
demande de réduction au client, sous la forme
d’une notification, lorsqu’une demande de ré-
duction d’énergie est envoyée ;
une étape de calcul de quantité de réduction es-
timée consistant à calculer, pour chaque client,
une quantité de réduction estimée, laquelle cor-
respond à une quantité de réduction estimée de
consommation d’énergie, en utilisant la quantité
de demande d’énergie prédite acquise à l’étape
d’acquisition de quantité prédite / quantité ré-
ductible, et une quantité de consommation
d’énergie après la transmission de quantité de
demande de réduction calculée en utilisant la
quantité de consommation d’énergie acquise à
l’étape d’acquisition de quantité de consomma-
tion d’énergie ; et
une étape de distribution de contrepartie de né-
gociation consistant à distribuer une contrepar-
tie acquise à l’étape de négociation de marge
de réserve, à des clients, de telle sorte qu’un
client déterminé comme étant de rang supé-
rieur, à l’étape de détermination de rang de
client, reçoit une plus grande proportion de la
contrepartie lorsqu’une demande de réduction
d’énergie n’est pas transmise, et de telle sorte
qu’un client déterminé comme étant de rang su-
périeur, à l’étape de détermination de rang de
client, et atteignant une quantité de réduction
estimée plus élevée calculée à l’étape de calcul
de quantité de réduction estimée, reçoit une plus
grande proportion de la contrepartie lorsque la
demande de réduction de puissance est trans-
mise.
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